D R TRIGER,* C A C CHARLTON, and A MILFORD WARD From the Departments of Medicine and Immunology, Royal Hallamshire Hospital, Sheffield SUMMARY In a prospective survey positive antimitochondrial antibodies have been detected in 69/4200 (1.64%) of all sera submitted to a routine immunology laboratory. Of the 69, only nine patients had uniquivocal primary biliary cirrhosis, six others had chronic active hepatitis, 10 had abnormal liver function tests without evidence of primary biliary cirrhosis, while the remaining 44 had no clinical or biochemical evidence of liver disease. Outside the context of liver disease antimitochondrial antibodies were observed with similar frequency in patients with autoimmune disorders as in other conditions. It was not possible to distinguish primary biliary cirrhosis from patients without liver disease by antibody titre or by immunoglobulin subclass. The positive antimitochondrial antibody patients without liver disease were uniformly distributed throughout the city of Sheffield, in contrast with the marked clustering of cases of primary biliary cirrhosis. We conclude that, in the absence of clinical liver disease, the antimitochondrial antibody test alone (as detected by routine immunofluorescent techniques) does not appear to be a specific screening test for primary biliary cirrhosis. While we cannot exclude the possibility that the autoantibody indicates a predisposition to develop primary biliary cirrhosis, further prospective studies are needed to determine which patients will progress in this manner. The possibility that environmental factors may be implicated cannot be discounted.
The discovery of the antimitochondrial antibody as a marker for primary biliary cirrhosis has done much to clarify diagnostic problems of jaundice and liver disease. While a few studies have been performed to ascertain the prevalence of the antibody in the normal population, 1-3 little is known about the diagnostic value of the antibody in the general population of patients attending hospitals for other than hepatobiliary disorders. Although Walker et aP4 investigated such a population during the 1960s, the clinical material was heavily biased towards the patients with known or suspected immunological disorders. 'Autoimmune profiles' are now widely established as a routine investigation in many hospitals and, as a consequence of this, a number of antimitochondrial antibodies may be detected incidentally in the course of looking for other autoantibodies. The purpose of this study was to review all patients with positive antimitochondrial antibodies detected by a routine immunology laboratory in a large hospital with a view to answering the following questions: (1) what proportion of such patients had primary biliary cirrhosis? and (2) could further examination of the serum distinguish those with liver disease from the remainder?
This study was also prompted by the previously reported observation of clustering of cases of primary biliary cirrhosis within the city of Sheffield.5
This survey was intended to look for cases of the disease which might have escaped previous detection as well as to examine the geographical distribution of patients with positive antimitochondrial antibody within the city.
Methods

MATERIALS
All sera submitted to the immunology laboratory at the Royal Hallamshire Hospital, Sheffield, for any antibody investigation are routinely processed by a technique which permits detection of a wide range of autoantibodies. This survey covered all antimitochondrial antibody positive sera detected during the period 1 January 1978 to 31 March 1979. In order to make record retrieval easier the study was confined to investigations emanating from hospitals within the city of Sheffield. 814
What does the antimitochondrial antibody mean?
The antimitochondrial antibodies were determined by indirect immunofluorescence using cryostat sections cut from a composite block of rat kidney, liver, and stomach tissue. Sera were initially screened at a dilution of 1:20 using Polyvalent FITC conjugated swine antihuman immunoglobulin (Nordic Immunochemicals, Tilburg).
The medical records of all the patients with a positive antimitochondrial antibody were reviewed in an attempt to establish the clinical diagnosis. Patients could be divided into three broad categories: (1) those with evidence suggesting primary biliary cirrhosis based on compatible clinical, biochemical, and histological features;6 (2) those with evidence of liver disease but in whom a diagnosis of primary biliary cirrhosis could not be sustained using the above criteria; (3) patients in whom the primary clinical diagnosis was nonhepatic.
The broad diagnostic categories under which autoimmune profiles were requested were defined by scrutiny of random samples of request forms during the period in question.
Sera from 25 patients with a positive antimitochondrial antibody in whom no evidence of any primary hepatic disorder could be found were compared with those from 36 patients with established primary biliary cirrhosis for evidence of any serological differences. The antimitochondrial antibody titre was determined by mixing the sera with normal saline to dilutions of 1:40, 1:80, 1:200, and 1:1000. The immunoglobulin subclass was determined using rabbit antihuman IgG, IgA, and IgM fluorescein conjugated antisera (Behring, Marburg, West Germany).
The patient's address at the time of the antibody determination was obtained from the hospital records. Details concerning the source of the domestic water supply were obtained from the Yorkshire Water Authority (Southern Division).
Results
A positive antimitochondrial antibody of a titre of at least 1:20 was detected in 69 out of 4200 sera tested (1.64%). An uniquivocal diagnosis of primary biliary cirrhosis could be established in nine patients, while another six had clinical, biochemical, and histological features more suggestive of chronic active hepatitis than primary biliary cirrhosis. Antinuclear antibody was additionally found in high titre in four of these six patients.
The large majority of the patients (54/69) had no clinical signs or symptoms suggesting hepatocellular disease. In 44 patients routine liver function tests (bilirubin, alkaline phosphatase, albumin, and globulin, as well as serum transaminases in half of the patients) were entirely normal. Abnormalities were detected in the remaining 10 cases, four of whom underwent percutaneous liver biopsy. No significant abnormality was found in one patient, mild fatty change in another, and portal inflammatory changes in the other two. The latter patients were both known to have had a raised alkaline phosphatase and a positive antimitochondrial antibody for more than five years before biopsy, but neither had any clinical evidence of liver disease and in neither case could the liver biopsy be interpreted as being consistent with primary biliary cirrhosis. There was a marked female preponderance among the patients without liver disease (36:8), as is usually seen in primary biliary cirrhosis, but the patients without overt evidence of liver damage tended to be younger than patients with primary biliary cirrhosis (age range 20-75 years, mean 51.1 years vs 34-79 years, mean 58.8 years).5 Table 1 shows the primary diagnoses of these 69 patients expressed in absolute number as well as a percentage in each diagnostic category. Patients with collagen disorders comprise the largest single group but they also formed the largest diagnostic category for which autoantibody profiles were requested. Although the numbers were relatively small, a higher percentage of antimitochondrial antibodies were encountered in the neurological and dermatological patients. The seven positive antibodies in the neurological patients occurred in association with multiple sclerosis (four), mononeuritis multiplex (one), cervical spondylosis (one), and an upper motor neurone lesion of unknown aetiology (one). The patients with multiple sclerosis had high titre antimitochondrial antibody, negative antinuclear antibody, and did not have biological false positive reactions, in contrast with the 'lupoid sclerosis' syndrome described by Fulford and colleagues.7
The diagnosis in the dermatology patients were lichen planus (two), psoriasis (one), and alopecia areata (one), the latter patient also having aphthous ulceration, a positive antireticulin antibody but a normal jejunal biopsy and no evidence of malabsorption. The relatively high prevalence in all the groups, together with the 'miscellaneous' group, suggests that the association of antimitochondrial antibody with 'autoimmune disorders' may be less specific than has been hitherto assumed. Antimitochondrial antibody positive sera from the patients with no evidence of liver disease were studied in greater detail for antibody titre and immunoglobulin class. A second sample of serum was requested from each patient in order to confirm the initial finding as well as to carry out these studies. As a number of patients had either died, moved away from the area, or were unwilling to provide such a sample, only 25 of the 54 samples could be retested. Review of the clinical records did not suggest that this was a biased sample.
The Figure shows the antimitochondrial antibody titre for this group of patients compared with that found in 36 patients with primary biliary cirrhosis. While the antibody titre in patients with this disorder tended to be higher than in those without overt liver disease, the overlap was so great as to be of little clinical value. In our laboratory the only discriminating feature was that, whereas in primary biliary cirrhosis there were no titres of less than 1:80, 7/25 of the non primary biliary cirrhosis sera had titres in this range.
With regard to the immunoglobulin subclass, 23/36 patients with primary biliary cirrhosis had IgG antibody alone, nine had IgG and subsidiary IgM, while four had IgG and subsidiary IgA. In the L_ c CD 20-18-16-14-12- non-liver disease group 21/25 had IgG antibody alone, one had IgG and subsidiary IgM, two IgG and subsidiary IgA (in both cases the antimitochondrial antibody was present only at a titre of 1:40), while a further patient had all three immunoglobulin classes. Table 2 shows the geographical distribution of the non-liver disease antimitochondrial antibody positive cases throughout the city of Sheffield in relation to the domestic water supply and compares this with the population distribution in the city as well as with that observed for 43 cases of primary biliary cirrhosis which have been seen to date as part of a prospective survey of the disease within the city of Sheffield.s In primary biliary cirrhosis the association with the water supply of Rivelin reservoir remains striking, as previously reported, whereas the distribution of the antimitochondrial antibody in the absence of liver disease closely parallels the population distribution throughout the city.
Discussion
We have observed a prevalence of antimitochondrial antibody in a titre of at least 1:20 in 1 69% of serum samples received in a routine immunology laboratory. Even if patients with liver disease are excluded, the prevalence of 54/3720 (1.45%) suggests that this is by no means a rare finding in the sera of patients attending hospital, and this figure compares closely with that of 1-5% reported among hospital inpatients in a West German study.8 While these represent selected populations, recent studies from Australia2 and Sheffield3 suggest a prevalence in the normal adult population of 0-6% and 0.3%. Our experience supports the previous observation that, in the context of clinical hepatobiliary disease The majority of positive antimitochondrial antibodies were detected in patients who had no clinical or biochemical evidence of liver disease, let alone of primary biliary cirrhosis. While it has been previously recognised that the antibody may be associated with autoimmune disorders,4 this study suggests that it is found with comparable frequency in patients with a wide range of disorders which are not commonly associated with autoimmunity. The autoantibody in these patients does not appear to be obviously different from that seen in patients with unequivocal primary biliary cirrhosis. Twenty-eight per cent of our non-primary biliary cirrhosis patients had titres equal to or greater than 1:1000 and the overlap in the range of titres between the two groups is such that titration of the antibody cannot be used as a diagnostic test. Our limited experience would suggest that a screening dilution of 1:80 might eliminate many of the non-primary biliary cirrhosis antimitochondrial antibodies, but the recent report9 that some patients with primary biliary cirrhosis may have antibody titres of 1:10 or less makes it unlikely that there is any clear cut-off between primary biliary cirrhosis and non-primary biliary cirrhosis antimitochondrial antibody.
We have been careful to exclude other autoantibodies such as cardiolipin antibody,10 ribosomal RNA antibody,"1 microsomal antibody, 12 and heterophile brush border antibody13 which might be confused with the antimitochondrial antibody, but we cannot exclude some other subtle features which distinguish between different forms of antimitochondrial antibody as determined by immunofluorescence. Other techniques might enable us to distinguish between cases with primary biliary cirrhosis and those without, but the method used here is widely used in immunology laboratories'4 and is that adopted by the pilot United Kingdom external quality assessment for autoantibodies.
Recently James and colleagues'5 have reported a series of asymptomatic patients with positive antimitochondrial antibodies, liver histology consistent with primary biliary cirrhosis, and a variable propensity to develop progressive liver disease. Many of these patients had normal liver function tests, and we cannot exclude the possibility that many or most of our non-primary biliary cirrhosis group may ultimately develop clinical primary biliary cirrhosis. Liver biopsy was not considered to be ethically justifiable in any of the Sheffield patients who had no clinical or biochemical abnormalities, but in four asymptomatic patients with disturbed liver biochemistry the histological appearance was not consistent with primary biliary cirrhosis, despite several years' follow-up and repeat liver biopsy in two cases.
Our findings would suggest that the patients reported from Newcastle account for a minority of patients in whom a positive antimitochondrial antibody is detected incidentally in the course of investigation of non-hepatic disorders and similar results have recently been reported from Dundee, 16 Southampton, 17 and Bournemouth. 18
Why some patients with antimitochondrial antibodies remain free of liver disease while others develop progressive hepatic damage is unknown, but the possibility that environmental factors might play a part cannot be discounted. The observation that the cases of established primary biliary cirrhosis in the city of Sheffield are clustered in certain geographic areas, whereas there is an even distribution of the non-primary biliary cirrhosis antimitochondrial antibody throughout the area is consistent with such a hypothesis, although the nature of the precipitating agent is unknown. Too few healthy subjects with positive antimitochondrial antibodies have been identified in a population survey in the city3 to enable any conclusions to be drawn about their geographical distribution.
Recent reports that D-penicillamine may favourably influence the progress of primary biliary cirrhosis'921 make it important to define at an early stage patients with potentially progressive liver disease, as the drug is unlikely to alter prognosis once advanced cirrhosis is established. On the other hand, the toxicity of the drug makes it unacceptable as a long-term form of treatment in patients with little or no evidence of liver damage. The sole finding of a positive antimitochondrial antibody, even in high titre, does not appear to be an adequate screening test for such patients, although it may prove useful in identifying a group of individuals who require further investigation and follow-up.
